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LONG TERM GOALS
The purpose of this research is to determine the effects of an absorptive channel bottom and piecewise linear sound-speed profiles on the volume and surface scattering in a shallow channel. Ultimately, we wish to determine the distorting effects of scattering on communications and imaging in a realistic channel.
SCIENTIFIC OBJECTIVES
We have developed the basic coherence equations governing the propagation of acoustic radiation in a channel with volume and surface scattering. We have included the effects of bottom absorption and a sound-speed profile. We have shown the difference between two-and three-dimensional channels. Solving the coherence equations numerically has allowed us to determine the intensity distribution of the radiation at any point in the channel. In related work, we have also developed the governing equations for the fourthorder coherence equations and the two-frequency coherence equations.
APPROACH
The current work was done by a Ph.D student, Thomas Barnard, and was funded under an ASSERT grant which financed the completion of his thesis. He used the method previously introduced by the principal investigator and S. Frankenthal to extend the theory to include the effect of an absorptive bottom and a piecewise linear sound-speed profile on volume scattering in a shallow channel.
WORK COMPLETED
Mr. Barnard successfully introduced the effect of an absorptive bottom and a piecewise linear profile into the coherence equations governing the propagation of acoustic radiation in a shallow channel with scattering. He has shown the difference between two-and threedimensional formulations and performed a series of numerical calculations. He is currently completing the writing of his Ph.D. thesis and expects to present it to the engineering faculty at The Catholic University of America in February, 1998.
RESULTS
The results enable the assessment of the effect of an absorptive bottom and a linear soundspeed profile on the volume scattering in a shallow channel. Of particular importance is the effect of bottom absorption on the transverse scattering in the channel. In the research, methods have been developed to obtain numerical results for this three-dimensional effect.
IMPACT/APPLICATIONS
The results of this research can predict the effect of bottom absorption and a linear soundspeed profile on scattering in a shallow channel. This scattering distorts communication and imaging systems in a shallow channel. The effect can now be studied quantitatively using data about the correlation function of the index-of-refraction fluctuations in the channel.
RELATED PROJECTS
This research is closely related to the propagation of pulses in shallow channels where scattering is an important effect. In the pulse case, the basic theory has been developed and numerical calculations are underway without bottom and sound-speed profile effects. In the future, it is planned to include the results of Mr. Barnard' s research in the pulse problem.
